Neuronal activation by mucosal biopsy supernatants from irritable bowel syndrome patients is linked to visceral sensitivity.
Based on the discomfort/pain threshold during rectal distension, irritable bowel syndrome (IBS) patients may be subtyped as normo- or hypersensitive. We previously showed that mucosal biopsy supernatants from IBS patients activated enteric and visceral afferent neurons. We tested the hypothesis that visceral sensitivity is linked to the degree of neuronal activation. Normo- and hypersensitive IBS patients were distinguished by their discomfort/pain threshold to rectal balloon distension with a barostat. Using potentiometric and Ca(2+) dye imaging, we recorded the response of guinea-pig enteric submucous and mouse dorsal root ganglion (DRG) neurons, respectively, to mucosal biopsy supernatants from normosensitive (n = 12 tested in enteric neurons, n = 9 tested in DRG) and hypersensitive IBS patients (n = 9, tested in both types of neurons). In addition, we analysed the association between neuronal activation and individual discomfort/pain pressure thresholds. The IBS supernatants evoked Ca(2+) transients in DRG neurons and spike discharge in submucous neurons. Submucous and DRG neurons showed significantly stronger responses to supernatants from hypersensitive IBS patients as reflected by higher spike frequency or stronger [Ca(2+)]i transients in a larger proportion of neurons. The neuroindex as a product of spike frequency or [Ca(2+)]i transients and proportion of responding neurons correlated significantly with the individual discomfort/pain thresholds of the IBS patients. Supernatants from hypersensitive IBS patients caused stronger activation of enteric and DRG neurons. The level of activation correlated with the individual discomfort/pain threshold pressure values. These findings support our hypothesis that visceral sensitivity is linked to activation of peripheral neurons by biopsy supernatants.